Because microfloral content of stallion semen tends to be high, and strains may be resistant to commonly used antibiotics, amikacin was tested with stallion semen and compared with bull semen 9 Nine ejaculates of stallion semen were incubated at 37 C in egg yolk-tris extender for 0, 2, 4, 6, 8 and 10 h in the presence of amikacin concentrations of 0, 50, 100, 250, 500, 1,000 and 10,000 #g/ml, with penicillin and penicillin-streptomycin as controis. Averaged over all incubations, spermatozoal motility was 44, 48, 49, 46, 45, 45 and 19%, for increasing concentrations of amikacin, compared with 52 and 47% for penicillin and penicillin-streptomycin controls 9 The 10,000 #g/ml concentration of amikacin was the only treatment that suppressed sperm motility (P<.01). Amikacin (0, 50, 100, 250, 500, 1,000 2,500, 5,000 and 10,000 #g/ml) and 1,000 IU of penicillin G plus 1,000 #g of streptomycin/ml or 10,000 IU of penicillin G/ml were added to nine ejaculates of bull semen stored at 4 C in egg yolk-tris extender, and evaluated after 0, 1, 3, 5 and 7 d. The percentage of motile spermatozoa, with increasing levels of amikacin, was 66, 67, 66, 64, 67, 68, 74, 68 and 53%, respectively. Amikacin, at 2,500 /~g/ml, resulted in the highest (P<.01) motility compared to the other levels of antibiotics after 7 d storage. Both 10,000 gg of amikacin and 10,000 IU of penicillin G/ml depressed (P<.01) the mean 1 Financial support and antibiotic for this study were kindly provided by Bristol Laboratories Inc. Bull semen was provided by Eastern A.I., Inc. The authors thank Mr. Tom Famula for his assistance in the statistical analysis of the data and Harriette Polan for manuscript preparation.
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2 Dept. of Anim. Sci. 3Supported by the Mexican government agency percentage of motile bull spermatozoa. These studies demonstrate that high concentrations of amikacin can be added to stallion and bull semen without depressing motility of spermatozoa.
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I ntroduction
Control of several microorganisms in semen from the bull or from contamination during various phases of semen processing (Salisbury et al., 1939; Foote and Bratton, 1950; Almquist, 1951) provided a major contribution to the development of artificial insemination. The antibiotic combination of penicillin, streptomycin and polymyxin (Foote and Bratton, 1950) is still used as a standard component of bull seminal extenders. Strains of bacteria found in semen may become resistant to such widely used antibiotics as penicillin and streptomycin so continued efforts should be made to examine effects of other antibiotics.
The penis and prepuce of stallions are highly contaminated with bacterial flora (Kenney, 1975) . Also, the penile anatomy and copulatory pattern of stallions (Tischner et al., 1974) provide ample opportunity for bacterial contamination. There are few studies in which control of microorganisms in stallion semen or the effect of antibiotics on survival of stallion spermatozoa have been examined (Back et al., 1975; Squires and McGlothlin, 1981) .
Amikacin is an aminoglycoside antibiotic which is effective against a variety of gram negative organisms, including several pathogens resistant to streptomycin (Graber et al., 1978) . It has been used for intrauterine infusion of mares in estrus (J. A. Orsini, M. J. Park and A. Blood, unpublished data) , where spermatozoa could come in contact with the antibiotic. In this report, the effects of amikacin on survival CONACYT.
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Materials and Methods
Extenders. The extender for stallion semen consisted of .20 M tris buffer with 20% egg yolk (v/v). The buffer contained 3.028 g tris and 1.675 g citric acid monohydrate/100 ml. The final egg yolk-tris extender for bull semen included 1.0 g glucose/100 ml. To these extenders amikacin sulfate (referred to as "amikacin") was added in varying concentrations (table 1) . Because the negative control without antibiotic might permit excessive bacterial growth harmful to spermatozoa, and because much is known about penicillin and streptomycin added to semen, the latter two antibiotics were included as positive controls. The differences in osmolality beween extenders for bulls and stallions were due to glucose. Osmolality also increased as the concentration of amikacin increased (r = .99). Following preparation, the extender treatments were dispensed in 1.0-ml plastic tubes, capped and stored at -20 C until needed.
Semen. Three ejaculates from each of three pony stallions were collected with an artificial vagina and the gel was removed by passing the semen through prewarmed cheesecloth. The volume of the gel-free portion, percentage of motile spermatozoa and spermatozal concentration were determined for each ejaculate. Stallion semen was extended to 30 • 106 spermatozoa/ml. Individual ejaculates were extended from 1:3 to 1:15 to achieve this concentration. Motility of spermatozoa was estimated after incubation at 37 C for 0, 2, 4, 6, 8 and 10 h. The 37 C temperature was used, because stallion semen, as currently used, is most likely to be exposed to antibiotics at that temperature. Three ejaculates were obtained from each of three bulls at Eastern Artificial Insemination Coop., Inc. The semen was processed in a manner similar to that used for stallion semen, except that 20 • 106 spermatozoa/ml were used. To achieve this concentration of cells, individual ejaculates were extended from 1:43 to 1:111. After the bull semen was extended at 35 C it was cooled to 4 C. The percentage of progressively motile spermatozoa was estimated immediately and after storage for 1, 3, 5 and 7 d at 4 C. Sperm motility was estimated using a 200 • magnification in the microscope with further magnification by a TV camera connected to a TV monitor. Each treatment was evaluated in duplicate at each storage interval by a single technician and simultaneously taped by means of a videotape recorder. Tapes were randomly observed 2 wk later by the same technician. Therefore, four estimates of sperm motility per subclass were made for bull and stallion semen.
Experimental Design an d Statistical A nalysis.
The design used for the evaluation of stallion spermatozoal motility was a randomized com- plete block with a factorial arrangement. Three ejaculates were collected from each stallion, and ejaculates were split to accomodate nine antibiotic treatments during six storage intervals to produce a 3 x 3 x 9 x 6 factorial. Stallions and ejaculates within stallions were considered as random variables. Other factors were fixed. The data were subjected to analysis of variance and individual treatment means were compared by Tukey's multiple range test (Steel and Torrie, 1960) . The studies with bull semen followed a similar design, except there were 11 antibiotic treatments and five storage intervals giving a 3 x 3 x 11 x 5 arrangement.
Results and Discussion
Stallion Semen. The percentage of motile stallion spermatozoa after incubation at 37 C is presented in table 2, and the analysis of variance is given in table 3. None of the treatments with up to 1000 /lg/ml of amikacin differed from the penicillin and streptomycin positive controls (P>.01). The high level of amikacin (10,000/ag/ml) inhibited progressive motility of spermatozoa immediately (P<.01). Part of this effect may have been due to the higher osmolality and(or) low pH in this extender, but it is unlikely that the increase in osmolality or the decrease in pH of the extender had such a major effect on the motility of spermatozoa. The pH of the 10,000/~g/ml amikacin treatment was the lowest (6.45). This was lower than pH values reported for equine seminal plasma Pickett et al., 1975a,c) although the normal range is 6.2 to 7.8 (Mann, 1964) . The mean pH of four antibiotic treatments used by Keller and Campbell (1972) was 7.05. Osmolality has not been carefully studied in extenders for stallion semen but extenders with a range of 150 to 600 mosmol (Gonzalez et al., 1979) have been used. These investigators obtained higher motility of spermatozoa in extenders measuring 300 to 400 mosmol. At the high level of amikacin in the buffer solution only a white precipitate formed when egg yolk was added. Stirring of the extender minimized the problem. During the motility estimations made after 8 h of incubation bacterial growth was noted in the control without antibiotics. While this was not quantified, no bacteria were seen in treatments containing antibiotics.
As revealed in table 3, storage interval was the major source of variation. The overall percentage of motile spermatozoa after 0, 2, 4 and 6 h of incubation averaged 68, 55, 48 and 41%, respectively. The initial value of 68% compares favorably with those of various researchers testing other antibiotics with values such as 69% (Back et al., 1975) , 62.8 and 71.6% (Werhaln, 1979) , 66.0 and 68.0% (SchiSrner and Leeb, 1977) , 66.0 and 62.4% (Horsten, 1976) and 77.5% (Keller and Campbell, 1972) . Back et al. (1975) reported values of 69, 52, 36 and 18% after incubating stallion semen for 0, 2, 4 and 6 h at 38 C. These survival rates are lower than those in the present study, and may reflect a depressing effect of several treatments in the study by Back et al. (1975) .
The interaction of stallions with treatment may have occurred because the seminal plasma was partially removed by centrifugation from the ejaculates of one stallion. This was necessary because the concentration of spermatozoa was too low for extension. Stallion semen can be centrifuged without any major effects (Pickett et al., 1975b) . However, motility of the spermatozoa from this stallion was not suppressed as much by the 10,000 /lg/ml of amikacin. No interaction was noted at the lower concentrations of amikacin tested. These levels cover the range which might be encountered normally. Furthermore, should stallion semen be centrifuged before freezing (Martin et al., 1979) , this observation would indicate that centrifugation would cause no problem if a high concentration of amikacin were used.
Bull Semen. The results of storing bull semen at 4 C are summarized in table 4. As for stallion semen, each tabular value represents the mean of 36 observations. In comparing the motility of spermatozoa after 7 d of storage, 2,500/ag/ml of amikacin resulted in the highest motility. At this interval, 10,000 /.tg/ml of amikacin and 10,000 IU of penicillin depressed sperm motility (P<.01). This concentration of penicillin previously was reported to be toxic to bovine spermatozoa (Sykes and Mixner, 1951) .
Results of the analysis of variance of bull data were generally similar to those presented for stallion spermatozoa in table 3. Ejaculates from the different bulls (E/B), treatment (T), interval of storage (I) and T x I, T x E/B, I • E/B and T • I • E/B were significant (P<.001). However, the differences were small, except T, I andT • I.
Bull spermatozoa stored at 4 C tolerated higher concentrations of amikacin than stallion spermatozoa incubated at 37 C. No direct species comparison of sensitivity can be made because of the difference in temperature during storage. The higher temperature with stallion semen was chosen in anticipation of the possible use of amikacin for intra-uterine infusion of mares, or to provide an exposure of freshly collected stallion semen to antibiotics before insemination. In contrast, bull semen would normally be cooled soon after collection and frozen. Storage at 4 C was used to provide a more extensive exposure of the bovine spermatozoa to antibiotics in extenders in a liquid state.
In conclusion, amikacin in egg yolk-tris extender does not depress the motility of stallion or bull spermatozoa in concentrations that appear from microscopic examination to prevent bacterial growth. This may be of special significance in artificial insemination of mares, because bacterial contamination of stallion semen has been reported to be high (Bums et al., 1975; Kenney, 1975) . Also, in view of the innocuous effects of amikacin on motility of stallion and bull spermatozoa at relatively high concentrations, testing of the effects of amikacin on bacterial control and fertility appears to be warranted.
